Patients not receiving secondary prevention were less likely to be invited to cardiac rehabilitation. Social deprivation was the only factor significantly associated with poor uptake of cardiac rehabilitation in both years. There was no diVerence in the use of secondary prevention between those who did and did not attend cardiac rehabilitation. Conclusion-Those invited to attend a cardiac rehabilitation programme are likely to be in a good prognosis group, comprising those who are young and have received thrombolysis. Those at greatest risk, particularly patients from socially deprived areas, seem to be missing out on the potential benefits of cardiac rehabilitation. High risk patients should be specifically targeted to ensure that they are invited to, and encouraged to, attend a programme of cardiac rehabilitation.
Following acute myocardial infarction, a comprehensive cardiac rehabilitation programme can reduce the risk of fatal acute myocardial infarction, sudden death, and death from all causes.
1 2 For those individuals with high levels of anxiety or depression after acute myocardial infarction, there is some evidence to suggest a more rapid psychological recovery [3] [4] [5] [6] and quicker return to a normal quality of life, 7 although this is disputed. 8 Cardiac rehabilitation also provides an important opportunity to review the use of drugs relevant to secondary prevention, 9 and to reinforce behaviour change, which may be achieved through the use of relevant educational principles. 10 Despite these unequivocal benefits, not all patients receive an invitation to cardiac rehabilitation and this may be related to the hospital, the age and sex of the patient, and the type of consultant. 11 Uptake by those invited may also be poor, the most common factors cited by patients being transport related diYculties, deteriorating clinical state, or improvements in general wellbeing before attending. 12 13 Pell and colleagues 11 reviewed co-morbid factors (but not in-hospital treatment or events) and found social deprivation to be the most significant factor associated with poor uptake of cardiac rehabilitation; this association is important as these patients have a worse prognosis following myocardial infarction. 14 We were interested in determining which clinical, secondary preventive, and social factors were associated with being invited to, and attending, a cardiac rehabilitation programme and whether deprivation was a significant factor relating to attendance and acceptance of cardiac rehabilitation.
Methods

PATIENTS
The Nottingham heart attack register (NHAR) records details of all patients admitted with a suspected heart attack to the two Nottingham hospitals. The methods of data collection have been described in depth elsewhere. 15 We linked the details of all Nottingham district patients on the register who had been admitted with a definite or probable myocardial infarction to the data collected by the cardiac rehabilitation teams. Data were available for the whole of 1992 and the first six months of 1996.
The classification of diagnoses used by the NHAR is as follows: Definite myocardial infarction-a history suggestive of acute myocardial infarction, together with both a rise in serial cardiac enzymes to at least twice the upper limit of normal and the development of new Q waves on serial electrocardiography; Probable myocardial infarction-a history suggestive of acute myocardial infarction, together with either a rise in serial cardiac enzymes to at least twice the upper limit of normal or the development of new Q waves on serial electrocardiography.
Those patients who died before they could have attended cardiac rehabilitation were excluded from the analyses.
A number of clinical variables listed in table 1 were chosen to assess how relevant they were in influencing receipt of an invitation and the uptake of cardiac rehabilitation. Deprivation was measured using the Townsend score, 16 calculated on the enumeration district specified by the address of each patient at the time of the index admission. Distance (of the patient's home address from hospital) was calculated using "MapInfo" software. Diuretic on discharge was used as a surrogate marker for heart failure. Complicated myocardial infarction was defined as the need for any of the following: urgent treatment for a tachyarrhythmiaventricular or supraventricular; inotropic support; invasive cardiac monitoring; a pacemaker; or intravenous nitrate for heart failure or ongoing pain.
Having identified the key factors related to uptake of cardiac rehabilitation, a subsequent analysis was carried out to assess whether those patients not invited or not attending cardiac rehabilitation were less likely to be discharged from hospital with secondary prevention ( blockers and angiotensin converting enzyme (ACE) inhibitors). The use of lipid lowering treatment was not recorded on the NHAR at this time. STATISTICAL 
METHODOLOGY
DiVerences in receiving an invitation to, and attending, cardiac rehabilitation between selected characteristics were analysed using univariate logistic regression with categorical variables as appropriate. Variables in the univariate analysis with p < 0.05 were put into a multivariate logistic regression model and tested in a forwards stepwise method using the statistical package for the social sciences. 17 Regression analysis was performed on the Townsend score before stepwise selection of the other variables. In multivariate analysis, p < 0.05 was considered significant.
Results
PATIENT POPULATION
In 1992, 617 patients sustained a definite or probable myocardial infarction and were eligible for cardiac rehabilitation; 357 (58%) received an invitation of whom 214 (60%) commenced the rehabilitation programme. In the first six months of 1996, 261 patients sustained a myocardial infarction; 151 (58%) were invited to the rehabilitation programme, of whom 112 (74%) attended. Demographic status and clinical events are shown in table 1.
Five of the patients in 1992 had missing ECG codes. Because of lack of postcode data, a Townsend score could not be assigned for 45 patients in 1992 and 12 patients in 1996. In 1992 complete data were available for the multiple logistic regression analysis to identify factors associated with receiving an invitation in 570 (92%) cases, and for attending cardiac rehabilitation in 323 (90%) cases. Corresponding figures for 1996 were 249 (95%) and 131 (87%).
Those variables significant in the univariate analysis for invitation to cardiac rehabilitation and uptake of cardiac rehabilitation for each of the cohorts are shown in table 2. 
cohort
In 1996 the patients who received an invitation were more likely to be younger (p = 0.0012), have been admitted to hospital A (p = 0.004), received thrombolysis (p = 0.0014), and had a "definite" myocardial infarction (p = 0.0025) (table 4) .
Three factors were independently associated with uptake of cardiac rehabilitation, all of which reduced the likelihood of attendance. These were a higher Townsend score (p = 0.015), a history of previous myocardial infarction or revascularisation (p = 0.0054), and not receiving an outpatient appointment (p = 0.04) (table 4). Use of aspirin was almost universal in both 1992 and 1996 cohorts. In 1992, only 48% of patients were discharged with a blocker or ACE inhibitor as additional secondary prevention. More of these were invited to cardiac rehabilitation than those who were not prescribed blocker or ACE inhibitor treatment (62% compared to 54%), although this did not achieve significance (p = 0.57). In 1996 use of additional secondary prevention had risen to 80% and patients invited to cardiac rehabilitation were significantly more likely to have been prescribed these drugs than those who were not invited (p = 0.007). There was no significant diVerence in the use of additional secondary prevention between those who did and did not attend (1992, p = 0.26; 1996, p = 0.72).
Discussion
Cardiac rehabilitation has changed considerably over the past 20 years, from its exercise based origins to a more comprehensive approach aimed at reducing risk of subsequent cardiac events. Since the mid-1980s, this has been accompanied in the UK by more widespread availability of rehabilitation. 18 19 Invitation rates to rehabilitation programmes after infarction are infrequently reported, but they can range from 36% in a large cohort in Glasgow (with an attendance rate of 60%
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) to 100% for a coronary care cohort (with attendance by 40% 20 ). In Nottingham, rates are at least as good as these-58% of patients received an invitation and attendance was as high as 74%. Uptake is not always so good-in a cohort of patients over 62 years old only 21% attended. 13 Variables analysed in our study were prespecified, based on reported or potential associations with acceptance of cardiac rehabilitation. Some variables were not incorporated because of lack of reliability of the patient record (for example, whether specialist cardiological advice had been given during the admission), or because of diYculty in determining to what extent these impinged on a patient's lifestyle (for example, the impact of comorbid factors 11 ).
PATIENT FACTORS ASSOCIATED WITH RECEIVING AN INVITATION
Increasing age was the only patient factor associated with an invitation to cardiac rehabilitation being withheld. Increasing age and female sex have been shown to be independently associated with not being invited to cardiac rehabilitation in an earlier study. 11 Diuretic on discharge was significant in 1992 and, along with sex, the disappearance of these variables by 1996 may reflect a change in the hospital processes related to inviting patients to cardiac rehabilitation.
Deprivation was measured using the Townsend score which is based on census data for unemployment, car ownership, overcrowding, and home ownership. In multivariate analysis socially deprived patients were no less likely to be invited, supporting findings in previous work by Pell and colleagues using the Carstairs score.
HOSPITAL FACTORS ASSOCIATED WITH RECEIVING AN INVITATION
Possibly the most obvious means of identifying patients suitable for cardiac rehabilitation is to review those who have received thrombolysis, those admitted to the CCU, and those who in addition to a good history have ECG and enzyme changes.
The diVerence in significant variables from 1992 to 1996 might be thought to suggest that the process for identifying patients suitable for cardiac rehabilitation had changed. For instance, admission to CCU was a highly significant factor in 1992, but along with length of stay was not significant in 1996. Also, while in 1992 patients with a register diagnosis of "definite" acute myocardial infarction (who have cardiac enzyme and ECG evidence to support a clinical diagnosis) and "probable" acute myocardial infarction (whose clinical diagnosis is supported by only one of these) were equally likely to be invited, by 1996 the latter were less likely to be oVered cardiac rehabilitation. Yet as register "definite" and "probable" myocardial infarctions both meet the criteria of the World Health Organisation for "definite myocardial infarction", 21 this suggests that any change in the process has not resulted in identifying those at higher risk of future events.
Admission to hospital B significantly reduced the chance of being invited to cardiac rehabilitation, although this factor had improved by 1996. This is likely to be a reflection of the fact that hospital B had many more admissions and a non-funded cardiac rehabilitation team compared to hospital A.
Perhaps the most important hospital factor associated with receiving an invitation to attend cardiac rehabilitation was whether or not patients had received thrombolysis. We have now shown for the first time that those patients who received thrombolysis were significantly more likely to receive an invitation, probably because patients in this group are the most easily identified and the diagnosis is most clear early after admission.
What may be of greater importance is that we have found that those patients who are less likely to be invited to rehabilitation are not only less likely to receive thrombolysis-increasing their risk of an adverse outcome [22] [23] [24] -but are also less likely to receive secondary prevention and the benefit this confers.
FACTORS ASSOCIATED WITH UPTAKE OF
REHABILITATION
Some factors associated with poor uptake of cardiac rehabilitation in 1992 (increasing age, being admitted to hospital B, and not receiving thrombolysis) were no longer significant by 1996. The significance of a previous cardiac history in 1996 reflects the fact that many of these patients had attended cardiac rehabilitation before, and did not feel it was necessary to attend again. The increased likelihood that uptake of cardiac rehabilitation was reduced in those who did not receive an outpatients' appointment means that these patients missed out on two opportunities for review, and this needs to be examined.
The only factor related to poor uptake of cardiac rehabilitation that remained significant in both cohorts was deprivation, as was found in previous work.
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One factor-distance from home to hospital-which we expected to be associated with uptake was not significant in any of the analyses.
IMPLICATIONS
We are missing opportunities to reduce risk post acute myocardial infarction.
First, those patients denied access to cardiac rehabilitation are less likely to have received the benefits of proved treatments. This includes a previously unrecognised goup of patientsthose who are thrombolysis ineligible-as well as those not prescribed blockers or ACE inhibitors. These treatments may have been withheld because of a clear contraindication. Even so, these patients ought not to be denied access to any reasonable alternative way of reducing the risk of a subsequent cardiac event. Cardiac rehabilitation would seem entirely appropriate for this group.
A multidisciplinary working party recently recommended that rehabilitation should be oVered to all who are likely to benefit, and that risk stratification should be used as part of the process to identify high risk groups. 25 In addition they produced draft audit standards 26 for cardiac rehabilitation to which it may be prudent to add whether or not patients, following acute myocardial infarction, received thrombolysis.
Second, older patients may also miss out on postacute myocardial infarction rehabilitation. These patients too are at increased risk but there is no evidence to suggest that these patients do not benefit from cardiac rehabilitation.
Third, many patients living in deprived areas are failing to attend rehabilitation even when they are invited. It is important to establish why this is so and further work is in progress.
After an acute myocardial infarction, one important role of the caring professions is to reduce risk wherever possible. If the treatment and outcome of these groups are to be improved then greater eVorts should be made to target these patients and ensure that they are invited to, and encouraged to attend, rehabilitation programmes in hospital; alternatively, provision should be made for rehabilitation in the community; or for self directed alternatives such as the Heart Manual.
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